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EXECUTIVE SUMMARY

Counting each person once, only once, and in the right place is the foundation of the decennial
census. Oftentimes though, people have multiple places where they spend time and so could be
enumerated at more than one place, creating duplication in the census.

The Census Bureau has developed computer-matching algorithms to match the census universe
against itself and thus identify potentially duplicated persons. The algorithms use characteristics
such as first name, last name, middle initial, age, date of birth, phone number, and geographic
distance to match people. Each time a person record is matched to another person record, it is
given a score that reflects the strength of the match. The scores are then ranked and the matches
are reviewed to establish a cutoff point. All matches with scores above the cutoff are reliably
identified as duplicate person records. Cutoffs are set very high during the review to minimize
false matches being incorrectly classified as duplicates. Followup operations were expensive in
the 2010 Census so resources could not be wasted on false matches. The computer-matching
process only identifies potential duplicates; no individuals are removed from the census during
this process. Although extensive research has been done to ensure that chance agreements of
name and date of birth are not classified as matches, and while the cutoffs are high, there is still
the possibility that persons matched as potential duplicates are not actual duplicates. On the
other hand, computer matching will fail to identify some duplicates because of inaccurate or
missing data.

The computer-matching algorithm identifies an association of one person to another, called a
“link.” The Census Bureau is interested both in the individuals who are linked and in the
housing units occupied by those individuals. Two linked people are considered to be a “person
link.” The housing units involved in each person link are known as “housing unit links.” The
census questionnaires that enumerate the linked people are known as “response links.”

The universe of all housing unit returns in the 2010 Census was matched against itself to identify
people who may have been duplicated. Group Quarters returns were also included and compared
to housing unit returns. For the scope of this research however, census returns were only
included if they were data captured by the end of July 2010 and were in scope for the Coverage
Followup operation.

The purpose of this evaluation is:
e To document the universe of duplication cases identified in the 2010 Census,
e To document the results of duplication cases sent to the Coverage Followup operation,

e To document the results of the experimental questions asked to a subset of duplicated
persons at the end of the Coverage Followup interview, and,

e To convey the results of the cognitive and qualitative interviews conducted with
duplication cases.

What did the universe of duplication cases look like?

There were 4,711,560 response links identified from 2010 Census returns that contained at least
one potentially duplicated person. This resulted in a total of 7,454,171 person links, or



potentially duplicated persons. Housing unit to housing unit person links accounted for 88.6
percent of all potential person duplication. Housing unit to Group Quarters links accounted for
the remaining 11.4 percent of potential person duplication.

Within the housing unit to Group Quarters links, over half (51.7 percent) were between a
housing unit and student housing, such as college dormitories.

All links are classified by the geographic proximity of the two addresses; within-block, within-
surrounding-blocks, within-county, within-state, or across state lines. Person duplication
occurred most frequently within-block (33.5 percent of the time) followed by within-county
(28.0 percent).

Links were also categorized by the response mode used. Questionnaires were categorized as
either being a Group Quarters questionnaire, being a mailed back housing unit form, or being an
enumerator-completed housing unit form. Person duplication occurred most frequently (54.5
percent of the time) between one Mailout/Mailback questionnaire and one Enumerator
questionnaire, followed by duplication 26.8 percent of the time between two Mailout/Mailback
questionnaires from two different housing units (two distinct Master Address File Identification
Numbers).

In the majority of housing unit to housing unit response links (58.5 percent), only one person was
suspected to be duplicated between the two housing units. Two people were suspected to be
duplicated between the two housing units in 23.6 percent of links.

If two housing unit responses provided the same phone number on their return, that increased the
confidence of persons across each response being a match. Almost one-quarter (24.6 percent) of
all housing unit to housing unit response links had a matching phone number.

The overcount question on the initial census enumeration is intended to capture possible
erroneous enumerations. While not used during the computer-matching process to identify
duplicates, frequency of positive indicators to the overcount question was examined with other
characteristics of suspected duplicates. Over 40 percent (41.3 percent) of suspected housing unit
to housing unit duplicates marked the overcount question on at least one of the two linked
responses and almost sixty percent (58.7 percent) of suspected housing unit to Group Quarters
duplicates marked the overcount question on the housing unit response.

How successful were the cases sent to production Coverage Followup?

The Coverage Followup operation utilized a personal telephone call to housing units, after a
census questionnaire had been received for that housing unit, in order to resolve different types
of coverage issues, including:
e returns with more people reported in the household population count box than were able
to be fully detailed on the census return person panels,
e returns that had a count discrepancy,

! These were called “large households.” For instance, this occurred on a mailback form that had more than six
people enumerated.



e returns that flagged the undercount or overcount question, and
e returns flagged by Administrative Records processing

The Coverage Followup interview used an in-depth questionnaire asking about different types of
living situations in order to resolve person-level coverage issues.

During the mid-decade testing phase, it was determined that the Coverage Followup interview
was not as successful in resolving duplication as it was in resolving other coverage issues. For
instance, almost 80 percent of the potential duplicates from the 2008 Dress Rehearsal were not
resolved during CFU and over 90 percent of the duplicates from the 2006 Census Test were not
resolved during CFU. Due to this lack of success and budget constraints, housing units with
persons identified as potential duplicates were not eligible for production followup as part of the
2010 Census. However, a sample of duplication cases was selected and sent to Coverage
Followup in order to assess how successful the Coverage Followup interview was in a decennial
Census environment. The results of these sampled cases did not impact the final Census results;
however, if the case contained a duplicate person and was already in the production flow for
another reason (such as having a count discrepancy), then the results would impact the final
Census results. All results presented in this report ignore the production or sampled nature of
cases. The sample was stratified using the presence of an overcount marking on the initial census
return, the geographic proximity of the links, and whether the links were between two housing
units or between a housing unit and a Group Quarters.

There were 469,768 response links sent to Coverage Followup (15.0 percent of all 3,137,840
within county, within state, and across state response links that had been identified). We
completed a Coverage Followup interview with at least one housing unit in 350,757 response
links, or 74.7 percent of the time. Those 350,757 response links represent 424,806 unweighted
person links and 2,209,562 weighted person links. The success of the Coverage Followup
interview was determined by investigating how often respondents mentioned a complex living
situation for a suspected duplicated person and how often a suspected duplicated person was
marked for removal from a housing unit roster based on the interview results, thus indicating that
the duplication would have been resolved.

Only 58.7 percent of person links had at least one side mention a complex living situation in the
Coverage Followup interview. Some duplication cases that were sent to Coverage Followup had
marked the overcount question on the initial return, indicating a possible erroneous enumeration,
while other duplication cases sent to Coverage Followup had not marked the overcount question.
Person links that had marked the overcount college box and contained a suspected duplicate
person were the most likely to mention a complex living situation in the Coverage Followup
interview. Person links that had not marked an overcount box on either side of the link were less
likely to mention a complex living situation in Coverage Followup than links that had marked
the overcount box. For instance, within-county links between two housing units when neither
marked the overcount box only mentioned a complex living situation in Coverage Followup 20.2
percent of the time. However, 85.6 percent of links between two housing units where at least
one side had marked the college overcount category subsequently mentioned a complex living
situation in Coverage Followup.
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The Coverage Followup interview was successful in resolving duplication for 31.2 percent of all
the person links. However, a complex living situation had to have been mentioned during the
Coverage Followup interview in order for a person to be removed. Of the person links that had
mentioned a complex living situation in the Coverage Followup interview, 53.2 percent removed
someone from the roster. This figure was higher for links between a housing unit and a Group
Quarters, which deleted someone 73.7 percent of the time when a complex living situation had
been mentioned.

Of the links between two housing units where an indication had been provided on the initial
census return of a seasonal or second home, 44.0 percent of the links deleted someone as a result
of Coverage Followup. That rate increased to 57.8 percent of such links that mentioned a
complex living situation in the followup interview. This result is promising for resolving
duplication involving seasonal residences in a true census environment.

However, the majority of duplication comes from persons who do not mark an overcount reason.
For person links that were within the same county and neither side marked an overcount reason,
only 7.0 percent had a person deleted as a result of Coverage Followup. For person links within
the same state when neither side marked an overcount reason, 10.1 percent had someone deleted
as a result of Coverage Followup. For person links across state lines when neither side marked
an overcount reason, only 6.9 percent had someone deleted as a result of Coverage Followup.

What information was obtained about the living situation of duplicates from the cases that
were sent to Mod Q?

If a person marked an overcount or undercount reason that was not resolved in the Coverage
Followup interview, then a sample of cases were eligible for an experimental series of questions
at the end of the interview (called ‘Mod Q’) to probe the respondent about why they had
indicated an overcount or undercount reason on their initial response. The responses to these
experimental questions would not impact the final Census results.

There were 125,370 persons identified as potential duplicates who were eligible for the questions
in Mod Q. There were 29,548 persons who completed the overcount series of Mod Q questions,
with 42.5 percent of those persons being eligible because they had initially marked the ‘Another
reason’ overcount category.

The majority of persons, 57.0 percent, provided an open-ended response for why they marked
the overcount category. These responses were not coded in time to be included in this
evaluation, but should be investigated once they are available.

There were 9,694 respondents who indicated that they marked the overcount category because
the person in question:

stayed away in March/April 2010,

stayed away sometime in 2010,

stayed away briefly, or

stayed at another address for a different reason.
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We then asked those respondents where the person in question spent most of their time (the 2010
Census address, the other address, or both addresses equally). Over half of the respondents (52.2
percent) indicated that the person spent most of their time at the Census address (the address
being asked about in the Coverage Followup interview). Only 23.9 percent of persons indicated
the person spent most of their time at the other place, while 22.3 percent indicated that the person
split their time equally between addresses. Since the results of Mod Q did not impact the final
Census count, there was no question in this experimental series about a person’s location on
April 1.

What results were obtained from the cases that completed a Qualitative or Cognitive
Interview?

A study was commissioned by the Census Bureau and conducted by RTI International and
Research Support Services using 2010 Census data to investigate the characteristics and
questions of a followup interview that would prompt respondents to provide the information
necessary to confirm and resolve person duplication without anyone feeling that privacy or
confidentiality had been violated (Peytcheva et al, 2011). Two substudies, one qualitative and
one cognitive, were launched simultaneously to address the outlined objectives.

A total of 50 qualitative interviews and 226 cognitive interviews were completed, all with cases
that had not marked the overcount question on either initial census response. Cases were
classified into three distinct categories:
e |f a person (or persons) was counted on two distinct housing unit returns, and the phone
number was the same on each return, it was considered a Type 1 Case.
e |f a person (or persons) was counted on two distinct housing unit returns, and the phone
numbers were different, it was considered a Type 2 Case.
e If a person was counted in a Group Quarters facility as well as in a housing unit, it was
considered a Type 3 Case.

A scripted interview was used in the cognitive study (known as the Targeted Coverage Followup
instrument), though the interview contained different questions depending on whether the case
was a Type 1, Type 2, or Type 3 case. Targeted Coverage Followup interviews were to be
distributed across the combination of Type 1, Type 2, and Type 3 cases. Within Type 1 and
Type 2 cases, interviews were to be distributed across both whole household matches and partial
household matches, and with a variety of ages reflected in the duplicated persons. Within Type 3
cases, interviews were to be distributed across different types of Group Quarters in which
persons could be duplicated.

The qualitative study used a flexible style of interviewing. Researchers were also to attempt to
interview both sides of a link and compare the answers. These interviews with both sides of a
link were referred to as dependent interviews. After each interview, an assessment was made to
whether enough information had been provided to verify the duplication. Non-verified
duplicates were cases where the research staff believed it was, or could have been, the same
person listed on each side of the link, but the respondent did not provide enough information in
the interview to confirm that. False matches, or suspected false matches, were cases that were
reviewed by interviewers and Census Bureau staff and (based on the information obtained in the
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interview as well as the information provided on the initial census questionnaires) were thought
to represent two different people on each side of the link, instead of an actual duplication.

From the cognitive Targeted Coverage Followup interviews, Type 1 cases verified the
duplication 97.6 percent of the time, with the other 2.4 percent of cases unverified. Type 3 cases
verified the duplication 69.5 percent of the time, with 16.9 percent non-verified and 13.6 percent
either a false match or a suspected false match. Type 2 cases verified the duplication 58.4
percent of the time, with 21.6 percent non-verified and 20.0 percent classified as either false
matches or suspected false matches. Type 1 cases, because they had the same telephone number
on each return, were provided with both addresses during the interview (a change from the
standard procedure), which was integral to achieving such high success rates.

Moving and having other property were the two main reasons for duplication among Type 1
cases. Those were also two of the three most common reasons for duplication among the Type 2
cases, in addition to staying at a relative’s house.

Address information was collected about the living situations described in the Targeted Coverage
Followup interviews. Complete addresses (meaning that at least the house number, street name,
city, and state were provided) were collected 90.5 percent of the time when a respondent
reported a move, 100.0 percent of the time when the respondent reported owning another
residence, and 72.2 percent of the time when a seasonal or vacation home was reported. Partial
address information was provided 84.6 percent of the time when a stay with relatives was
reported, 78.6 percent of the time when a stay with a significant other was reported, and 75.0
percent of the time for stays with a brother or sister.

The Targeted Coverage Followup instrument was designed to provide both addresses to
respondents when a phone match existed (Type 1 cases). This strategy seemed to work well, and
only one participant was confused after receiving both addresses at the beginning of the
interview. In all other Type 1 cases, presenting both addresses was perceived well by
respondents and no one expressed any privacy concerns.

Of the 50 qualitative interviews, 35 (70.0 percent) verified the duplication within the interview.
The most common reason for duplication in the qualitative interviews was a custody situation,
with moving as the second most common reason. After seeing an initial preponderance of
movers, Census Bureau staff had requested a focus on cases with duplication suspected to result
from custody or second homes. Movers were attempted to be screened out during recruiting.

Seven dependent interviews were successfully completed within this study. Within these
dependent interviews, the cases are "verified", in the sense that the address of the other place is
revealed in the interviews on both sides and the identity of the duplicate is agreed upon. Beyond
that, however, great differences emerge in the account of the circumstances surrounding the time
spent in the two places, despite the apparent openness of the respondents on their own in these
situations. Relying on both of these reports jointly, it would not be possible to determine the
proper enumeration for the duplicated person in six of the seven situations.
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Conclusion and Recommendations

Leading up to the 2010 Census, the Census Bureau tested and implemented the most extensive
efforts to date with the goal of resolving duplication. This evaluation has shown that there are
certain duplicate situations that we were successful at resolving, but that there are other
situations, despite our best efforts, where we fell short in resolving duplication. Persons who
moved or had a seasonal home were cooperative in both CFU and the qualitative interviews,
providing addresses and describing their living situation. Respondents for children in custody
situations often mentioned that living situation, but it was often difficult to resolve at which one
address they should be counted. Duplications between housing units and Group Quarters were
often resolved in both CFU and the qualitative interviews. Respondents in the qualitative
interviews who had provided the same phone number on two returns were cooperative and able
to explain and resolve the duplication when presented simultaneously with both addresses.
These cases show promise for resolution in 2020, if we continue to use a similar followup
procedure. One-third of all duplication was classified as occurring within the same block, which
could potentially be resolved in the future through continued improvements to the Master
Address File or the use of automated questionnaires that confirm the address of the respondent,
to reduce housing unit mix-ups.

Moving towards the 2020 Census, there is much room for improvement in the resolution of
duplication and the production of a more accurate census. In order to improve the effectiveness
of unduplication efforts in future censuses, we recommend the following actions:

e Gain more knowledge on duplication in the 2010 Census.

0 Repeat the analysis presented in Section 5.1 of this report using the complete
universe of census returns.

0 Research large clusters (links involving more than two Master Address File
Identification numbers).

0 Study address-level duplication more, including a further analysis of the 2010
Field Verification results.

o Conduct additional analysis with address data obtained in the Coverage Followup
interview.

o Conduct additional research using detailed responses from Coverage Followup
when interviews were completed with both sides of a link.

0 Research the open-ended answers to the first question in Mod Q (asking why the
person was living somewhere else).

o Attempt to reduce false matches and capture more true matches in future matching.

o Explore a way to include relationship status and family composition in the
probabilistic weighting of a match, especially when only one person in a
household is thought to be duplicated.

o Consider clarifications to the current categorization of geographic proximity
(within block, etc.) or consider using additional variables to describe the actual
distance that two addresses are from each other (such as latitude and longitude, or
ZIP codes).

e Consider the implications and possibilities with automation for identification and
resolution of duplicates in 2020.
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Collect alternate address information on the initial enumeration when respondents
indicate they have another place where they live or stay.
Once collected, utilize alternative address information to identify duplicates.

e Seek to improve current practices that influence duplication.

o
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(0]

Continue to research improvements to the overcount question and probes, to
capture as many erroneous enumerations as possible.

Continue to refine the targeted followup approach in utilizing existing data about
a duplication to make any followup contacts more efficient and successful.
Continue to improve the address list development process to minimize address
duplication.

Improve the identification of Group Quarters as Group Quarters.

Expand Geography Division’s automated matching process to utilize building and
Group Quarters names when matching addresses to the Master Address File.
Consider a clerical operation during production to resolve lingering duplication
cases in the future.

Communicate with the public about followup efforts.

e Review current Census Bureau policies related to duplication.

o

(0}

o

Consider resolving the duplication according to the residence rule without any
additional contacts to the housing unit if:
= Alternative address information can be collected from the initial returns,
processed automatically, and utilized to confirm duplication between a
housing unit and a Group Quarters, or
= Alternative address information as well as sufficient information on living
patterns can be collected initially for certain Housing Unit to Housing Unit
duplicate situations (such as movers or seasonal residences)
Review the legal and political implications of counting persons at multiple
residences.
Consider how Administrative Records could be utilized either to confirm a
suspected duplication or aid in the resolution of where a duplicated person should
be counted.
Review the policies for contacting suspected duplicates to ensure that no
violations of privacy or confidentiality occur in any new methods of resolving
duplication.



1. Introduction

Counting each person once, only once, and in the right place is the foundation of the decennial
census. Frequently though, people have multiple places where they spend time and so could be
enumerated at more than one place. Additionally, a living quarter could be duplicated on our
Master Address File (MAF). These situations could potentially create duplication in the census.
The Census Bureau needs to be able to identify duplication and then resolve it by determining
which census records to keep and which to remove. However, efforts to resolve duplication in
the last decade have been disappointingly unproductive; this evaluation seeks to advance our
knowledge of why person duplication occurs and how it can be successfully resolved in the
future.

1.1  Scope

The purpose of the Effectiveness of Unduplication Evaluation is to document the results and
major findings of the efforts to identify and resolve duplication in the 2010 Census. This
includes topics such as characteristics of the universe of identified duplicates, the success of
cases worked by the Coverage Followup operation (CFU), the outcome of experimental
questions implemented for the first time at the end of the CFU interview, and a qualitative
component involving in-person interviews with suspected duplicates. This evaluation will
inform stakeholders and decision makers of recommended changes or improvements for future
Censuses.

1.2 Intended Audience

This document assumes that the reader has at least a basic understanding of the process of
identifying duplicate persons, the CFU operation, and the Field Verification (FV) operation. The
goal is to use this document to help research, planning, and development teams in planning for
the 2020 Census. A basic overview of the duplicate person identification (DPI) process, the
CFU operation, and the FV operation is provided in this document. For more information on the
duplicate person identification process, please refer to the Decennial Statistical Studies Division
2010 Decennial Census Memorandum Series 1-01 (Lynch, 2009), 1-02R1 (Frank, Ikeda and
Porter, 2011a), and 1-03R1 (Frank, lkeda and Porter, 2011b). For more information on the CFU
operation, please refer to the 2010 Census Coverage Followup Assessment (Govern, Coombs
and Glorioso, 2012). For more information on the FV operation, please refer to the 2010 Census
Field Verification Operational Assessment (McPhillips, 2012).

2. Background

2.1 ldentifying Duplicate Persons

People can be duplicated in the census for reasons related either to their living situation (called
person-level duplication) or for reasons related to the physical address at which they live (called
housing-level duplication).



In person-level duplication, a person may have been included on more than one questionnaire for
reasons such as, but not limited to:

e Joint custody situations,

e Enrollment in college,

e Ownership of multiple residences, or,

e Other reasons that led to part-time residency situations.
Persons who spend time at more than one place and consequently may be enumerated more than
once are considered to have complex living situations.

In housing-level duplication, a person (or household of people) may have been included on more
than one questionnaire either because:

e A housing unit appeared more than once on the Census Bureau’s master address list and
so received multiple questionnaires, all of which were completed either by the household
or by a Census enumerator. An address issue like this has the potential to be resolved in
the FV operation.

e A questionnaire was misdelivered, called form misdelivery. If the post office incorrectly
delivered a questionnaire, neighbors may have received each other’s census form. For
example, Apartment A might have received Apartment B’s questionnaire and vice versa.
In the best-case scenario, both apartments A and B returned their questionnaires by mail
and the Census Bureau would never know the difference — all the people were
enumerated in the correct block, even though they were counted in the wrong housing
units. If, however, only one unit returned the questionnaire, the Census Bureau would
followup in person with the nonresponding housing unit to get the missing questionnaire.
The barcodes on the forms indicated which housing units returned the questionnaire, but
in the form misdelivery case it would have appeared that a housing unit had returned the
questionnaire when they actually had not. The Census Bureau may then have conducted
an interview with the unit that had already completed a questionnaire (though that initial
questionnaire was associated with a different housing unit). Procedures existed that
allowed non